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(57) Abstract: 

PURPOSE: To provide a vesicle-containing substance 
excellent in mechanical strength, having high 
sensitivity and capable of simply and precisely 
controlling the mutual diffusion of inner and outer 
phase substances and a method controlling the mass 
diffusion of the vesicle-containing substance. 

CONSTITUTION: A vesicle 11 is formed from an anionic 
bimolecular film and a cis-trans photoisornerization 
acceptor 14 and a doner 15 discharging an electron by 
the irradiation with specific exciting light are 
absorbed on the interface thereof. Substances 22, 24 
reacting with each other are arranged to the inner and 
outer phases of the vesicle 11. The acceptor 14 
generates cis-isomerization by the irradiation with 
light having a wavelength different from that of the 
exciting light and trans-isomerization is generated by 
the chain electron relay between the doner 15 and the 
acceptor 14 due to the irradiation with the exciting 
light. The transmission of the substances 22, 24 passing 
through the vesicle 1 1 is increased and decreased on the 
basis of the cis-trans isomerization of the acceptor 14 
to control the chemical reaction due to the mutual 
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i&, - ©3tJlttYb«lft 1 4 frb ft 5 *#^-ffii©i&«igiS 
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So n©ffiS©3i#:fSi^©fc»{c^.^-/V'^>'f|^^©^ 
«*5<ft!?, SL^fcSg«5gtft?)«3«d5^© 
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^{*:©M©^«^att*sSi<ftS. -Tft*>*>, 3tJlttflS 
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30 [0 0 5 5] 02l^-rjgl©*JS3 0*»5>, JKSv, 

*ttKJMtfl:**. *JWtYblMt©m^f-«*BI««te 

#J9&x.5 0 U*»L*i*e>, ±IB (I) (b) (c^-<fc 

©-e, ^9/vnmii'S. (SSfe^fJ) 2 2li'<^Mffi 
©fe^-fb ttife c ft v \, 

40 (c) I2«D* (hv,) OffiM (Wyw-KiSh 

9 y^Sffib) (isn 1 0 © s t 3 ) 
[0056] m 2 {c^i-fi 2 ©Ttin 3 1 a»e>, Si*v, 

<DXs<? h/V'fiK4)'7tSr-&tf^2©3feh v, Sr-?r©^Sr 
ftU^Lft*se>'<i'j5'/H 1 01 0^{4, fig 

t*3ftS©Sft5 2o©^lJ§r^LTfc5 (Hf, »a 

ChS) B*©JW*!MI©i*v^ii^* % 5Rftb (TS) 
f43t©fl8W5ftS©ffiV>^a-Sr^i-) „ 

[0 0 5 7] K-7— -?:©H^r©K7t^-e7t;Sr© 

50 T©^<->^/v 1 1 \ t -r—^f"»mf&^.1&\^J:S> 



(11) 
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tt, s^ttttofcflttfbSH^TjWt^y w- rjskj: 

oth7^IttftU #»ttfls«Mr©¥»«H:»l* 

^attfbLfc^f^/H lOili. J8M*9ft£©iW^ m 
itta) J!M*9ME©fiV*jf£> (^SEb) it»t># 

(d) 4Mtttlt©Hfe • AM? (iaiO©ST4) 

[0 0 5 8] _h|H I (c) Id^fct ^v- 

[0 0 5 9] i©£§\ afcHttftrfH 1 * h 9 
Tfc^«©^tfeW&v^fSfcfc5©^ <8j§r©ffi£giS 

^/P-Cfi. ^i^/HBI©<&®®iatta s SS< *5©T?, % 
fe#J2 2 b9mWlW{*2 4^V^/HKSr38iSU-CtBE 
fc»*UM>S. *©*!r#, P£#J2 2 £Sy|SftfrJ£#2 

4 a»fl:*s«brfi* 2 5 *£j«u a>< 
it, ii (c) ©ant-eh^^JWfeflsbJfc^ofc'S 

5. ^2 5©«ill NfM©Saat irfclEJB 

JPU #feaMEt>*S«©T\ »K^©5SfeSS«, J£ 
ftftlH t fcioTt*MiPi-*i:i:ast?#S. 

(e) <aMl£»©^Jh (01O©ST5) 
Sqftft&^Jk U ^*^*©fi£#*MHWflATc*ai 

fc*MEiW-S. ■£©*£*, '<i'*A'©lMt5KUfe9SfiT 
L, WttJRoftaSfbttfJtJhi-S. 



20 



* m 2 {c^-r® 2 ©3taa 3 ii^> se^v,©*^ 

J*^3fc«r-&tr|S 2 ©ft h v , **^*IMET?, *fcfci?5 
[0 0 6 0] -f-Si, £t©K-t— ^sWSbiBU-c, ^ 

©ta*»ciP»bTt>'<V^A'©*ff5*»tt!6se< *oT 
10 ©^^/H!iilKEWfclB«**u*:i»fel!i|8-t-SflMft 
[0 0 6 1] SUJ&^tcX 5 US 1 ©HJS^JI- ±H 

fi, yt^mtmmi 4«u ^^^/v^sr^-rsr.^ 
J f-«rti!ii*#aE*i', r©-<iy^/v*^i 3©#ffi«rm 

5^>^/v©J««fi<j3&&©ffiTf*fc < , L/5>t> 
^•tt-fblcmT-y Srfijffi l-cvs©-^^^©^ 

20 <»2©«Sfy> 

[0062] zommmt*. ^v^aweubs©*®^, 

^V*^H±©lB^*3 6>fc:|qi1RIU SMSSfJEttfci 
#^fbb*i !>©-?#> -So r©3Ut#!H'*3<^-t, r-^-v 

[0 0 6 3] Ell tc*||;te0J©^S^/l^%«j«r* 

lis m©*ifc«fcra«i©«i36fc*i-s. r©5fe&£#itc 
*it»ri^ilfr«lj*^«»-&tt©Tii*>'ttWiftlltt 

6©MfcTEfbl 2~-fbl 4 
tar *ve>fcRB5feSix5 hwet&tew 

[0 0 6 4] 

[■fb i 2 ] 



(f) ^ftMB£AnMt©iH£ (g|10©ST6) * 

1, [16- CT9 V v4 A>**-->y J ^*H-7*v'A' 



CH 2 = 
CH, = 



o 
II 

CH-CO- 
CH-CO- 

II 
o 



(CH 2 ) , 6 -OC-CH 2 

(CH 2 ) 16 -0C-CH-S0 3 3 Na® 



[0 0 6 5] 



Mb 1 3 1 



(12) 
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[0 0 6 61 



CH, = CH— (CH, ) 0 — O O 

2 2 9 x/ 

C H 2 - C H - (CH 2 ) 9 - O O 0 Na (5 

lit 1 4 ] 



CH, =CH- (CH 



2 



C H 2 - C H 



< 



P 

CH 2 ) u -0 O 0 N a® 



[0 0 6 71 Z.<Di. 5 ft^f^/M*, * 1 ©HJg^J©^ 
^ttWMBttJHKSHSSill l 6 offii^iafiT c &.±<om. 

m&RWfsmu 6*Mz.xmmi^ %&\z.mw-rz> a 

[0 0 6 81 Ltf»5«L ^f-feyi'^V^^V^M 

[00691 mk<n>vmirfif>%. ftm&imm 1 4 1 

-So ^2wHJS«aj<D)fe^'l4'<v^/v^-^ri^<DiSi 

[0 0 701 *i\ ®fe#Ji: bT<O^S:^-efc5* 
K£te>U 0. 3M<D^S1 0 0 c c fcfMWS. itt 

Sr^8 0 < C^*>/«C*SP 5 , fi-g^cOT-^-^M^'tt 

t5is IM»:9L fc * 

tc.tt)^io^~2o ^jBVttttJii-s i , ismtt^t 
[00711 J*f-2 siccoi&K-c, ^tyy^y/H 

[0 0 7 2] r ©gs 2 ©HJfi^jco^iS^^v^ 



*«fet>JKl©HaS«©»©-i:BI#t?«>*. 

20 ^/W^©^««J5S«^$ p,{c(pj_hL, *fc^/H 1 
<^3©HJ£^|> 

[00731 ±mm2<omi&M-?\-z, ^>^/^w^m 

30 a5fiTt5tt)V^ji)5. 

[0 0 7 41 £©S&3©0fete0J-CB:, ^^/HRCti&fe* 
flMMESrfll-h b*>t>*K»JattOffiTfr» 

[0 0 7 51 -^(c4tQK«l«>R«KttYIS'S4b^&*JAd 

40 *^^Rtt£::*$ <!$«-*-«. rac*«-«ra 

[00761 trTJ, £ a*^0tt&ftSv*jQMK& 

50 ^S'g-l4iOT=^->'tt#ffi^'l4^JSrffltfm'g-tt©T=^- 
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[0 0 7 7] r © «fc p ^ y y K^^/V^PffeS: 

i/^/H lSr&WU ^©^^/^ftl 3<Oim-^ 

©*s^-e#5^ ?*5tl©'<^A'-T?Hu 

[0 0 7 8] r<OM/!) s> K^v^/M^l 3 fcoV 
TBI 3*5<fct*IHl 4Sr#fi8bTpb<tftK-r5c * 
*5, H 1 3 y K^V^/V^flU 3 g&iSJ 

y x^r7F-r&wm, sun bii 3tci*5«tsgp^A 

/^^y K^f^/w*flci 3 fit. #fi-£H4©T=.;*-> 

ttte^H 5 - W3(MKttib&« i 2 <D=.$r*mfr * s ait l 

[0 0 7 9] e^mWl 7 «r*MWS # 
fcTcfctS. *©*5*-^K«r»J«i-S#*£- 

&<DT~*>'i!jLi&&*mmmmk&® 1 2 1 urn, 3t 

[0080] n&roK 1 8 t±. s-a-ttor-^-vttf^ 
ftUtt&b-a* 1 6 *» e> * * -5rf-m ^nam^t mm * 

^*#13 0tftt«t. £©i«a^Hls3*ufc##Sr# 

«©W*6 • ittf ©«P»t?±IE««pBHB«T c , EllOS 
SKaiSrAPf&Lfc «A!RtR£fcHttAttflR©V* 

[0 0 8 1] i©«fc Jti^StlS^^/^l 3© 
#S(cr±, HI 2{^§*t5.t 51^ SSl©3IJte0!l*5«fc 

[0 0 8 2] K±a^^^y y K-ss^/MBttt. ffi 

7 25, 1 8 (Dltm^X 5 rtt/i 
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[0 0 8 3] &*5, 2 2*5 < fcU5'< v-? 

/V*MS#>ff 2 4 43«tI)!^>^/Wrtt@<0^2 3*3J;t^^< 
Vi7 A<*tfl©JfflK 2 1ft, US 1 ©£*0!l t PWt?* -5 © 

(1) ^©jam 

[0 0 8 4] ^^/V'rtffimttA't-^t^l©^— 
10 h<&« 2 2 Sr^|« 2 3 fc*avj\ i ©&»&#*&«© 

T~*^mmmm*&m 1 2 ©tttsiHUET c , *5<t 

WB^©T=*VttW*«6ttfls-e* 1 6 ©ffite^fift 
T c , ©vvfji J; 9 fciS^j&ST c 

(2) mm.mmi-s®<Di6LX 

(3) ^>:Jvw;*:#©7£j5& 

±1BX@ (2) T?#fe*l,*:»«tfeTc£Jl±©aftlCflit> 

(4) *B5MB 

[0085] Jiisxs (3) -e^ej^fc^v^/v^-^ 

^©-^l^rt-CW^tt'fk'&^^Wffl^lSI* 5 ^ 

mmt'&yo 1 6 © w >-*«»j** 

(5) fi-a- (K^>f >#JS©H«) 

[0 0 8 6] #Cl^ IS (4) -CWfe^feffl^It^V^ 

T, «-&tt©T=*>"ttW«KttflS'&« 1 SSr^fi-g-^ 
[0 0 8 7] ^*5, r©fi-a-SJE&ft> ^-y^— ©*^TiSf 

IS (4) ifc*ST»*S. ^©^Sft, ft 

1 ©9CNEIH t ia«-CfcSo .hBWMl^-r ^ y y K-<~> 
40 .^/v^*«5©»!ig^JSrWTtftKi-^ 0 

[0 0 8 8] M^ffl^ LToBBMr»KT?ft8* 

0. 3MOitl 0 0 c c =SrSaS!-t-5. rtv 
Sr«8 0"Clc«fe*!9S6>, *«-&tt©T-*^ttWaMIE 

y ^Mfei^^-fc-zv - thy^Al 0-^"f 9 ci^e/vSr 

^^^-r^©^a^->^/w* 5 ^$tt^„ f^mssr 

50 ieWft^^-f-^—lJlJ: Due 1 2 
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l o o 8 9 ] 2 5 < c»ja*t?, 

[00 901 L*>*1ft. A^jfrV'ttftJWtfldMti: LT 
(2, 2-tff U^y) ;>f=jrA^py K0. 1^ 

[00 9 11 #3£6£0!l©tS:$)-gt^-r 7* V y V^*st?/\s£ 
©K^-fV 7) ©^SriIL-C*T&fc>*L 

So 

[0 0 9 2] r©03©*!i0!UC<fc*U^ ^i/^/KDflS 

-So 

[00 93] EI 1 5 X 0 r O^i^/V^** 

a. lib. 1 1 cSr/7tt*)0, «ffi<Ofc», #81 

[0094] ^<dx 5*M^s^^tf y < 

2 2c dS»fflC2 3lC»«PSiXTV^S, ^9/V^(D9 
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[0095] r©J:5 t£%J&&&^? /x^^mcD^ 

Koytn m^ytm) 3ot^ m^vu — t^^/n 1 

a. llb*5J:tMlcO K^— <DZfr?tl<Dmmfc£: 
lc#*bfctt«©3feSr*"r**ft3fea[3 1 a. 3 1 b*3 
£1^3 1 c 2 <Wt« (hT«*» 3 1 

®^F-y <v^/Vl la-11 c (D& K^— CO 

(a) lOffl^SI (Ell 6©ST1) 

[0 0 9 6] »ttfc:#j£ftttJBl3WIB"C»:* -^S^/HBt© 
•K3*illttH:{S< . ^>^/Wrt*B«>Sfc»W»*2 2a- 

2 2c £^>^/l^*B<D®fe#J2 4tt#^<v-^/HRl 1 

a. 1 1 b*sj;iM i cizxvmmzthxv^&w, m 

(b) fglcoft (hv.) oflM* (S^ateffc) (HI 
20 6 <D S T 2 ) 

[0097] si 5(c^-rsfico)feas3 oa>e>. ifcgv 

— 11 c^^CflittUT, 4TO^^;H 1 a — 1 1 

^V^/WP^ffi^K (%^dtrK{4c) 2 2 a - 2 2 c 
30 -fe^PJ) 2 4t^>^;uftMtl4v\ ttoT, 

(c) ^2<D>t (hv^, hv a . hvj <Dfmt (« 

y 1/-CJ: -5 h ^ (El 1 6 co S T 3 ) 

[0 0 9 8] 01 5JC*i"»2<03fe»3 1 a — 3 1 c 

WLft*Sb*^*LaaiAfc^<i/^/Pl 1 a — 1 1 c^fig 
*hT5o #K^— ^ftt, ^:^H^ro^S^#ttOfo§ 

[0 0 9 9] ffim<Otc&. 36 h v^^SrflBW+Sti^ 
TO^;H 1 aOKt- ^^jafittfflJllftSfc^ 
^^36 h v^RJRLTjaieS^fc^v'^^l 1 at? 

50 ^ofc^^M 1 am *HttYk4bWtt->^ttUB 
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b*5J:tf 1 1 c-m. 3ft*ttft«MrttV^«tt 016«« 
tt^^^K^HMIttt) ©**!•*>*. £©±5^ AMt 

[0 10 0] -r&*?*>, SESv^-v *©#©}!**£ fig 
<fc 9, ^^(Oh^^^^tt-fki-S^V^/KD 

(d) ^«*fc»CC0H*& - i^tT (01 60S T 4) 

[0 1 0 1 1 ^^^/^Srffi^S^T c£Ut© 

mmiz.Dmvx, -*~>^/n 1 a ~i 1 c^m^-r^r 

* -5. 

[0 10 2] ;:©£#, #Httfl5*MW* h9^*#lttfls 

LTV^M'^/H 1 a~l 1 ctdfcoTIi, ^S/^/U 

K£tt£ LTttW©^tt#«vvRttR:*>fi©-c x ^ 

^^©^itcfos^v-^/n l a~i l c-cht, 
*/HR©«b«a»tt!S*i«< 4 igm 

tillW*:2 2 a ~ 2 2 c ^^v-^/WKSr^iaUTffiS^ 
« Ltefc, pg##a£ LTfe^ 2 5 a ~ 2 5 c 

[0 10 3] «oT, _tB»2©3fc«W©gk«fT?3e*o 

gfetttMBtt 2 2 a ~ 2 2 c t ®#.#J 2 4 t ©£j£tf 

mrr u *tveiMzfaptr<o&*ir*&&m 2 5 a ~ 2 5 

[0 10 4] ±E«2©*«lt©8»-eh? 

V^SteteLfc^ofc^v^/W 1 a~l 1 c©ili 

Sit kt£Z><OtibZ> 0 ft|2 5a~2 5c©4 

(e) ®m&Wt.<DW± (016©ST5) 

(f) f£2©)fc (hv 2>> hv 4l hvj <D%ftt£m 

w (^^jR^iafflf^©^*) m 1 6 © s t 6 ) 

[0 10 5] 01 5(d^-rSE2©3t^3 lfrb. StSv 

t |r«toT^T©^>^/H la~llc©K 
^fclbiBU ■etU-.fcO^T©^:^! 1 a~ 
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1 1 c ©^©ft^fMfcWSrm^ y w- RjSlnJ: <9 h 
y^^&mtZ^Z (-$-#*>*>. 3t^tt^v^K*s^ 

#*©^>^/H 1 a~l 1 c^^W^IEgk 

[0 10 6] «Jd4^fcjM©^«©«J*fc<fc;ftr*» 

v v 4l v k<0%K X V Wtf- V V—^stMZ. 
10 &%&&Rfo<D*4 y^>?**ft?^iL\z.®mx% 

T1>J;v\ UU:©J: WfctfJdfc© 3 «©»>**• 

•9, #«©fe^btrSiJffll-f-Sr t*St?#S„ 
[0 10 7] Etjh*»W^A#:W*lli6«H::HU-C«M 
Lfc^ ^K(i^ttf>{cR5^$nSt>©-c?tt^v^ #1 
;tk£. ±e»UfeV^Uj|53©*lt«|T?B:, 

-T, +asjcte«u ^-rstt*©^KS:fflv^5r t^ 

[0 10 8] 

[?S91©5?ij;Sfl] *%^{^J:tbtf, -^^©-r^-V-tt# 

fflU »JB»ft©3tflR»fcJ:o-C, -<V^/Hf®(cK* 
$ivfc)t^ft;^«©^lS)^©)^5»©14©^b (PBH 
:|*fig©gj»>&;t) Sr^eS-erT^^/H^ffi^Ki^-ffi 
•Jt©*BE»»*faWi-* i 5 K bfc©T?, -<^yHi 
h«Wt©*S«»t«rife«*©*JWH- 
fcJ:9IMSK«|flP"C#5fcV^5i«K!fl[©* eifiAWt^ 

40 [EIB©ffi¥^Si^] 

[0 1 ] *mwe>m 1 ©HJfefiaj(-<t «3fe*#tt*<3^ a- 

[0 3] *»W©JBl©IHI6ffiIfcJ:*3tiS»tt'<'>'^A' 
■&**©JB8EfrtfeSr*i-XtaRi»H. 

[0 4] *»W©IBl©|lllS|f!IKJ:i5tiS»tt^>^A' 
^*«b©§!ljg^gfeSr*i-xeUi|g0 o 

[0 5] *5IM©^l©*JS^J{i«t*^«tt'<'>^/V' 
50 *3fir*©Kit*tt«r*i-3jB»iflH. 
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[0 6] *ftw<nmiv>mmwiz.£z>ytj&&&'<i/?/v 

[69 8] *»H©JBl©ltil[WK:J:53tiS»e'<'>^A' 

I EI 1 0 ] #3£K©^ 1 <t SJfcJStftt^i'* 

[011] *»W©f(f2 05t««K:j:«3fc«»tt--«i<'^ 
[012] *?§M©^ 3 ©*8£08t:: J; •Sft/fr&'tt^^ 



(16) 
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* [Eiii 3] mi 2\z.^it^is* nrioig&M—wsax*. 
[eii 4] 01 3 <DnftA<DfakMmm<, 

[015] ^W©»4©*»«K:J:S3lUS«=tt'<^^ 

A^*«tr*©««a«*wii»** 1 & fee*-*-** 
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[HI 6] *»W©a4©3ttt«Ki53fciS4Wt'<V^ 

11, 11a, lib, llc-^^K 12-#1 

mmW. 15-Kt-, 16-l^ttMSIttft^- 
4tK 2 2, 2 A—9~?y hWt* 3 0 -£ 1 ©ftBU 
3 l-»2©3tfflE. 



[01] 



[02] 




30— {^_J 




[06] [07] 
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[1213] 
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[051 



( 6 ) ^«*<c?5fij{ 




[013] 
,18 



[014] 
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(21) 
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